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(54) bXHAUS I EMISSION CON TROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust emission control 
device for internal combustion engine in which a NOX absorbent is 
arranged in the engine exhaust system, whereby poisoning of the 
NOX absorbent with oxides can certainly be eliminated while 
unnecessary deterioration of the NOX absorbent is precluded. 
SOLUTION: The exhaust emission control device of internal 
combustion engine is equipped with a NOX absorbent arranged in 
the engine exhaust passage, storing nitrogen oxides when the 
oxygen concentration of the inflowing exhaust gas is high and 
emitting the nitrogen oxides when the oxygen concentration has 
lowered, and a poisoning eliminating means to execute poisoning 
eliminating process for NOX absorbent when necessity has arisen 
for eliminating poisoning of the NOX absorbent with oxides while the 
engine is in the deceierative operation and in idling condition. ^ 
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©& jHi8K#i« v» «t *'tt£SMMMfc £ b St ASEIa© 
HJT*NOx«JR«£:, 

<h LTffrfHNOxg5:JRW©^*Sr«¥S-r^ Z.t£#®l£ 

-?z>nam i icE*©rt**n©*aHWtt£«. 

itrENOx««t<k r>±M<DWt%ffi&^&7tm*:Wilxrtrz> 

wen o xM m <DWutm-*.z&ni:Mm-tz>!&tew± 

[flMWU] dEWHIWftll fijENOxMJS© 

attit «rENo^»«tk:*A-r*#»©ffi*BJt*«a 

WEI* «*H#«aBME#«R 7 -f F JHUBRtt * 

t « tt. MEN OxftfcSflcSE AT *tt$t©£«SJ£rt« 'J 
— '>£KJt&&« J: •5WfBfi7cS!l^*D#e&*lffl'i"-g. - 
t*«r«fcf *»3R*3 fclE«©rt*B«W©**»itS 
Bo 

f,m3£^Pfl«M7cS'j©^jps:^±'r^ < strEa7c»J^J)D 
*atiw»"ratt*«p«t-r*iii*9i4KE*©i*i«8 

Wfl©*ffl»fi:JlM. 

[W*JH6]- MEtfaWMS^&tt. «rErt*8*H©7' 
-1* FJl'a<B>ll*WWHC* , ^l'>WEBfSJWmS:*3£T* E. 
t*»«fr*«*JS5 K:E*©rt«S«H©#«^ft:» 
Bo 
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a5E?Mo»inis*jtr^<itrEai7B«f63ta^»*iftiw-r 

[0 0 0 1] 

[«9!©*T*ift**»] rt«5»B©»»S 
10 [0 0 0 2] 

« (nox) s#<tr*ft*iUT. »»«7ESnox«i 
asucftss n-5 n px9s««*»a3Ra tit v>*>. 
[0 0 0 33 NOxKiRttte, mAW%.<z>mm»sirf'& 

lf»i*tt#«t©«SWM:#l (NOx) SWRb. SEA 

m (nox) ettttrrsfco-cfes. 

[0 0 0 4) C©«k5^NOx©JR**©— «-?£>*>*}» 
20 a5caiN-Ox««tt, ttA9Mtt©KSaK* f iK"£*l2 
»at*©S*BMfc*b (NOx) SrKiRT^.fc.tfctC, SE 
A*»©**ai«36«ttT UB.-3«7c3W* I ^ft'r * <t * tt 
»JRUTl»fcft*»fl:« (NOx) SftBL55«* 

[0 0 0 5] KSE»7nSm Oxtt«a*#*«8&Srt8&« 
H©SWURKE«3n*fc, ®Sia7cSNOx»«|tc'J 

<t» (nox) *n»EiaiM5cBNOxak«ifcii«sn, 

»E«MKcSNOxMi«fc3ll£«J£Xtty y^*R 
30 J£©#^a*SEALfci#lCtt, tfrEfUWHTcffiNOxM 

«nc«iRanTv»fcje*K{t«i (nox) #-&<tgst 
(no,) ii/rtttush, *msnfe=ift** (n 

O.) ««»*+©*tolc* (HO *-BWt«* (c 
O) »oa7Cj«»tE«:bT** (N») fcS7c$n^> 

[0 0 0 6] — n*WHOttf»Kttttft (S) 

T**Sh*i. *8***©ffiE*l (S) fiStttfStftLTS 
0,-*SO,fc£©BBMMfcfc (SOx) *®j*-r*. M 

40 E!RK*7csiNOx««itt, ^.mmitm won tmm 
<D*jj-x&\z&*)W$Lt¥<Dmim<tyi <sox> 

m (NOx) ©*fc&r«Eit*<fctt (SOx) fe®iR$n 
[0 0 0 7] tZ\Ztf> ©^MTC^NOxMiStCKJR^ 

tifcaMK-ft* (sox) \tf^f&<om&tth\zMu 

W«iJ9A'(BaSO,) ^r^fiK-r^^:*. ®acM7t; 
fflNOxM«*»&S*«fl:tt (NOx) **a_Rtfil5cr 
50 ■S^ftTTli. ^jBR^*fedi$ni8l<®jaS7cSNOx 



( 
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[0 0 0 8] ®KS7t;SNOxMiSl^OSOxS«»^tt 

*-r-5>£, KsaiaiTcaiNOxttatoNOxgftiRiB***^ 

TLTMtOSiKffl (NOx) *-HJtKUtMtrs 
n£#BK£fc*. Jff«SOx«***5££T*. 
[0 0 0 9] £©£3&SMMMLttii©K{L4JJK:.fcStt 
«S«ltHr*a«t IT, 4$H¥ 8- 1 7 0 5 S8f& 

[ooio] ±mLtz£mzmmzfttM%®.M<D$m 

■St ©"?$>•!>. 
[0 0 11] 

*ffiBSW£fc 0 Wtttt^8^T*il7Effl©*a*iJ>fc< & 
■5. 

[0 0 12] fot, IW£bfcf£3fe©a^»fl:fiil©«k 
9fc7.-f F^aiEWfc©**!*©*****^* 1 **!* 

n*»SMM:g«TTi4. tta©****HiiT*fc»£>fc:i*i 
t-wu ttJ«©«$*+^tc:«m-rs::i:*iffi»t^s. 

WSMfKdtti* J: 0 _h§it©SMeulS&©it® A t* Cl#*T S 

[0 0 13] SMK»I&©ttffiK**©*5^#fl-*b;fc 
«IBTrt«8«W©ate*«3&«7< - H JWtC«!l'^ 6 JPiS 
a(EttJ8^ff*tl*t» S^JE^/©_h#lcJ:i3fi^jl 

® 3ft» 6 — 58f K Btflfc b T«J«^«E AT* UttttJS** * . 
[0 0 14] StMIMEB^&IUKb^SOXTSHAt 

««i'vsiEAT*i, -tnsoajaB^MiicfeviTJsa 

$)*«, *%K«±l5bfc<k'5f<ta*©F>3SI-^T7 l «t 

ffltH izMffi-? Z>Z\ttfT~g £ S&T -Sdi^rSM 
<hT-5c 
[0 0 15] 



3 ) 4#M 2002-38932 

4 

&RJ^*?ftT*fc*fc»T©±5&^§k*SJB tfc. 

iRttt, WIENOx»iRt*©Kfl:*feJ:**#*«HftT 
-f HJP31(Ett*fi:**t*K. ffiiENOx®i:iR**©&# 
10 itl/THS. 

[0 0 16] CflMEShfeAWMolMiM:' ' 

gtTtt, NOx!R«»©«fc4&KJ:***£*HHT* 

wtust, MttHftn©ji£#tt 

»©*»jBiHffl8fe*f?T*£ifcfc*. 
[0 0 17] Tttto-6. *RWfc*srtM5»H©#«» 
•ftgBTtt, NOx*iRtt©ttfl:ttfcJ:*****MIT 

ttffit & S t * \Z <b N Ox»««©*«RiB«ia*««Eff 

[0018] c©^, *««*.fflia©*ff««*^te*: 
w» ««fl?*saaa-T?», 

tt, NOx8ft«»fcSltAT*#«©^*81t*a^*BJt 
Xtt'J y5 t a»*SJttT*«k'5KbT , bJ:V». 

[0 0 19] *»MKtR*rtli*H©#»SWtftli 
«M4, rt««W©#«fflttfcttt*5tti*A#«©«*» 
30 *^Vit*»4«*»<t«l*9B»bl)ttA»St©»*iME 
#«Tb J/^MTBMJWttT* t*»4fORbTV»&SS* 

mtm^nmv-^-oMTt • ^tTSNOxMat,; wc 
NOxMii o ±»©#«a»^a7awfc*iPT**'5c 
asanas fc. i(reNOxMli©»fL*fcJ;*lfe***' 

fftt, &ffiiLZ>Z.£$:!&$!l£-?Z>£o\ZLT*>£^. 
[0 0 2 0] n©J; 5 fcfllrt snfcrt**H©#jSHWt 
40 «HfiH¥fttti NOx»«E©K<t»fcJ:* 

7-f K;waiEttlBt:**Jli» X«W«StaM©ilfett^ 
tf*J£iBEtt«fc** li^fri:- WfBNOxteiS© 

®*«?m«aa^*fi : T^< jiTasaani^atrSdfiiT* - 
[0021] rtasttBoatettis**^^ 
5ife«® ic & * £ * 1 1> n oxte« ©a*** saa^n 
so ©iig*. ^mm^mtD^ffmm^mwr^^tf)^^, 
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[0 0 2 2] M. &mmti^&lt. NOx#«E©»{t« 
WjSatettffiR^T" -f h* JHt<E«* ft V» t# 

jt t ft -& «fc -5 aym&it&wt * mi »r * «t 5 tc l t t> ± 

[0 0 2 3] cntt, NOxMtt£0±«E©#**l*^ 
[0 0 2 4] «#«frS^&«, *«»iB»ao* 

ft*\zft® i mmtfffi%.mm£K±mmLTT-( fishes 
[0025] Awuim h;mme*«ic* 

« t * tt, **fiD«t«3&*^«t < UNROBE* **<KV»fc*. 

aEtfflisMni^fw* nfc.a5EJSia*N o 

[0 0 2 6] rt*B*H©7-f FJUSHEttfitffiilWfctofc 
otitt^nai. NOxtti§J:D±8[[©*»aUMHIi 

it ab -6 1 * CD «t -5 £ s^oass*^ < nwtffia ams 

[0 0 2 7] fol, rt*«H#JW£*Wtt±ail*UT 

LTNOxM«^8fEAT*;i£lC&£>fci&. -?-©J:3& 

©StcSWN Ox«tiKT3&»fc«j»UTN Ox««|*tjft 
[0 0 2 8] Utile** U «««#!ffl 1 ao*frf 
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5£<iiT-£>oT <vittW*MM©3W F;i/5I*SBt 

[0 0 2 9] fcawiefSsaaHSifi^&tt. I*3«8 

10 fc#«T#. *»5HC«*BKt«»tUTtt. 

nmt<®> (SOx) SWR-TSHttfT**. 
[0 0 3 0] 

*. 

[0 0 3 11'Hia. *»9I»cfft**$B»fl:SS«*»fl 

El 1 fcjKTrt*tiW 1 tt» WilffiOf^ — 

20 »3tl6t»*SnTH«. 

[0 0 3 2] ttGftftftf2li. *aW4£tt«tan. 
Jl©®ftff 4te. ±SSJCT0^bftliX7i' 'J— 

«*»R0 # 5 #IB«2tiT<^£. 

[0 0 3 3] ttCSMLtt* 3 tt, iMf 6 £&tft 

£tl. tO*«f 614. TSiCT@Sl&^-777-t 

3 N Ox©JR U £ b T ©©jgjlTtfflN OxfcfciR £ b fc 

SEMS 6 Kte, 6 1*1 tSEtiSftSLt' jlTcSUfc 

•5. 

[0 0 3 4] «rC«8»»lpyXJW8ta, *RfW.9«M, 

Tif4#>yi ot&i^sn. *»#>:ri o^feista 

[0 0 3 5] Mia^r— ^>^7rt«CiR«tSnT^*»K 
MtcMNOxM«7 Ott. m*-\Z7)V=L-)-tt&Wt^. 
40 iOfflfle±K«Ati*U^_A (K) . (N 
a) . (Li) . -fe->^A (Cs) <D£ott.7 

)U13V&M, AU^A (Ba) . #;i>v"^A (Ca) © 
J:-5At7;i'*U±«l, 5>^> (La) . -f«yh'J^A 
(Y) ©«t'5ft*±a36»6atftlfcfl>ft< fcfc— 3t. 

(pt) ©i^^it*w*nti)5$nT 

[0 0 3 6] CdT, AMSttin 1 OftAflK. 

ia7cSNOxtt!«7 o ±o±«t©*«attrt^4w&**i 

feS^iMfi («{t*» (HC) ) ©it£®&M7C 
50 S!NOx«4«E7 0 (z«kX-r<&9AoffiMBJt OUT. 
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ssatttaw-r*) t. aaa7cffiN ox«*& 7 0 «. 

& &£«S Jfc# U - >£i«Jt t^olil* ©g! JH?§K# 
i^t^iKfttl (NOx) £®!K . 

^<k#i (nox) ^Mta-r^NOx^m^ffl^fT^. 

[0 0 3 7] ffij&jtTCSN OxM« 7 0 ©N Ox©tttHf£ 

^TT;i/5^-^e.^«t^>fi#±ire^ (pd ££-tf/tu 10 
**. i&cvn&m. T'ji'* u 7;i/*u±si, 

[0 0 3 8] *r. *^«Jt#U->£»5Jt£fcoT 

s^«^coSE*iiS^ii5<^-5t, 12 (a) ic^^n^ 
s^tfoK^ (o,) ^orxiio-oiTe 
# (pt) ©aaictta-r*. — s^^ic-ir^ns 
— mit^m (no) a. e& (Pt) ©«®±-corx 

«0'- tS«bT-SE{tS^ (NO,) ft* (2NO + 

O, —2 NO, ) . 20 

[0039] — mt&m (no,) ©—sua, 

(Pt) ±T*ffcStt^»*a7^NOxaM*7 
0rttC©iR2ttT&ftA* , JOA (BaO) fctt#Ltaflf»- 
f,ffit^*> (NO,") <D^T'©)ScS7cSNOx«j«7 
OftKiSSTTS. 

[0 0 4 0] £©<fc?l;:LT. (N 
Ox) #Kj&jg7t;S!NOxteJ*7 0 icKiKSn^CfclCft 
-5. ®liM7t;SNOxMi«7 0©NOx©iR^^. 
U®7t:^NOxMJ«7 0 (CSgA-r^^wef^jgg^SS 

<, R-ommm7iMNOxtei&7 o©NOx©iK«g^^ 30 

[0 0 4 1] cnCMLT. ^M^*KJt^SH^«SJtX 

02 (B) fcSSns«fc5l::. S£ (Pt) ©«B 
±Jc*jv»TraMta* (NO,) ©±j***«fiT-r*fc 
Mt/V)V& (BaO) i*S-&LTV»fc«SK:j-> 

(no,-) aijgic-aftg* (no,) ^-mt&m 

(NO) tJ5:oT®«®7C^NOxM«7 0^e>^m$ 
tl£>. 

[0 0 4 2] -tCDR. SMlv*IC?£ftT5*M«fr4fi)t# 40 
(•Mfc** (HO ) (CO) O— fftt. 

(P t) ±©&Sfl (0,'X«0' ) tSJSLT^t 

-a-u^n. ^0©^t*^ (HC) -^-aMta* (c 
o) a, ®^a7cMNOx®j«7 o^e.^Hi$nfcz:^ 

(NO,) Rtf-Btffcg* (NO) iEJSl/T. 

^Mtaa.wo,) yaf—mtmm (no) 

(N,) fca7c-frba*£ 

[0 0 4 3] #Ma*©£SHt7K3t (HC) -^-Btft 

(co) $fc-rei& (p t) ±e>mm (o,-x\z 

O') £KJfcLT»flH£La&n*.'m>T, (P 50 
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t) ±.<Dmm (o,-x«o ! -) 3&*«**nfc»fc#«* 

KUJMbJc* (HC) *-BMt«* (CO) «qR#LTt» 

-tns©K<t** (hc) *-a<fti»* (c 

O) . (tffc, tt* (0,"XttO'-) CJl^TSMHM:. 

isntzm<t*m cho »tHtfc»*.(co) ©«& 
a) **®ie®7ESnox««7 os^&«asnfc**» 
.<k* (nox) Ri;rt«*wi*»5»tHsnfcSi*«<t 

4fe (NOx) £££ (N.) .lCja7C*L»*. 
[0 0 4 4] ±ELfci5 ftB*a7C31N OxMJS 7 0 

8tOt*»fl:* (NOx) #*aa5^NOx««7 0 

t»iRs-*iT#att»©a*B6<t:<ui (nox) j&<r**2 

*tt. S5Stfi7cSNOxMiK7 0t'©iK$nTVifc^^ 
Bt-fCM (NOx) *^©)»ffl7ESNOxM«7 oa»6*lH 

$n^oti (n,) tciSTc^n^tifctc, aaaa 
i*»6#msnfcftiit»fl:«i (nox) ^©^Stcsn 
ox««7 oic*v»Ta* (N2) . «fca7csn*ca:fc 

[0 0 4 5] CCDJ:5k:«J«Snfert*«SIUCtt. 
l*38S8IIW 1 oa(E«l6*«!l»-r*fc'ft©« : 3HWW3.= y 
h (Electronic Control Unit: ECU) 1 1 
.tlT^S. HCDECU1 ltev tfdAfcf. JR^I^Jtt/t^fc 
ioTtBSIC^^tlfc, CPU. ROM, RAM, A* 

[0 0 4 6] ItFfBECU 1.1 iCtt. l*li««MlCDE^U 
&V»£5>*2/+:7 h*l»rj£©«* <«*.«, 10° ) 

>+ri 2-i»7>-feji/#^->3 >-t>-y-i 4^©t±i^m-^ 

[0 0 4 7] ^JA«, rtJJStBHlO^iXt^'f— tf;H» 

fc*. K3«a7cSNOxMi«7 afc*x-r***w>saB 

jSEM7t:^NOxMi«7 0©NOxMffffitcatTNOx 
»mf^ffl* t MtC-&fe^<^0, ©«S7t;SNOx84j«7 

o©NOx»iRi6*3&»«sffiir*i:t«*«sa*i*. 

[0 0 4 8] xnKfctU ECU 1.1 tt. rt«S«Sl** 

»a««BHEsnTir>*»^tc, K^aTcMNOxM^ 
7 o tcsuA-r.**«:o2Eatt*it*S5M«^«»iT^^'f 

WSrHOT^)^«ttCckO. ©lca7t^NOxMi«7 0(C 

*^TS«awica«a<t«b (nox) ©MttiR^STE 
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[0049] rt««m©«*»fcttwat (s) ja 

# * tlT V» * '** * D , * © <t "5 ft*R»#*** S 
n*£M$***<Z>gift (S) |«»jW»fl:S*lTS<*-*»S 

[0 0 5 0] ±CUfcJ:"5at«lE*ffllEft* (SOx) #«* 
«tt"bfc*Kjt7CiaNOx«ji7 OlcS&AT^i:, © 
JK«7ca!NOxtta7 0ttft*K<t4d (NOx) iPIES© 

* a = xmc ± o-t mnwum (sox) *wkt* - c 

[0 0 5 1] T&fc^. !»WS7c8lNOxM« 7 0 icSit 
AT*SMa©£«S)t# 'J - >£*BJtT?* £ i* Kite. Kr 
j£L/^Ox»«WtUS©ttlllT»'*&J:"5K:, ft* 

(o.) *»o.-xtto'-o»-c»»[a7ca!NOxjwat7 o 
(Pt> cD*ffijc#^FbTv»*fese>, ^M+ofis 
mm<t<®> (sox) so,) (pd © 

SBiTr&ft^ttTSO, 

[0 0 5 2] jfcl^T, SO.H (Pt) OiBT 

3E (' K <t £ tl&# 6 KjaSTcM N Oxfefci* 7 0F*gtC©iR 
$tltKftA' l J'?i» (BaO) <i:*§-&U aBM"^ 

(SO,'") ©^T'KSEMtcS N OxfttiK 7 0 1*3 fciSIR b 
TffiSt&AU^A (BaSOJ ^fixTT-S. 

[0 0 5 3] tI5T. ±f2Lfc*EB*/ty>A (B a S 
0 4 ) B*tbTHTihll/f6<. »A3*»©£«Sit 
fliij ^^^jttC^tlTfc^^tl-rtcKSaTcSNO 

^£#t>T©«il7cSNOx#!i*7 0t-*5tt5K&/N''J 

?a (Baso,) ®^di**»*t*-r*t, ®)aai7cs 

NOxteJ&7 0©ffiiDZtcK^-T?#*gE<tAU £A (B a 
O) ©fcOtjg^LTLSV^ JXTBftMffl^NOxMtt 
7 0 CDN OxKiRltg^vWgiT-r & . 3rti S Oxffi^#56£ 

[0054] -e-^T*. *mm<z)Mmiz&2>pimmme>$t 
m.&<tmwT*\$. ecui ib. wgstsH i ©sibbs 

SSSr/X7^-^iUTKSca7£SNOx««7 OKWR 

SnfcBMHMt* (SOx) «**JtU 
0f«©±^fii^a-r-2><i:KmS7cSNOxM«7 0*6 

mnmit®) (sox) ■t»ast5^<*«M!«ffls 

[0 0 5 5] ©U1I7&SNOXM8E7 0©SOx«#£«¥ 
*8f S^££L.T«, ©lcfi7t^NOxM«7 0 ©fcfc& 

(0!IAra\ 6 0 0-6 5 0t) ST#fflSttfc± 

[0 0 5 6] d©«t^^*ffilC«tn«, ©US7C^NO 
xM<«7 OtKm^nT^^KfSEA'JCA (BaSO.) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission control device 
for internal combustion engine in which a NOX absorbent is arranged in the 
engine exhaust system, whereby poisoning of the NOX absorbent with 
oxides can certainly be eliminated while unnecessary deterioration of the 
NOX absorbent is precluded. 

SOLUTION: The exhaust emission control device of internal combustion 
engine is equipped with a NOX absorbent arranged in the engine exhaust 
passage, storing nitrogen oxides when the oxygen concentration of the 
inflowing exhaust gas is high and emitting the nitrogen oxides when the 
oxygen concentration has lowered, and a poisoning eliminating means to 
execute poisoning eliminating process for NOX absorbent when necessity 
has arisen for eliminating poisoning of the NOX absorbent with oxides while 
the engine is in the decelerative operation and in idling condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The exhaust emission control device of an internal combustion engine characterized by providing the 
following It is the NOx absorber which emits the nitrogen oxide which was carrying out occlusion when it was prepared 
in the flueway of an internal combustion engine, occlusion of the nitrogen oxide was carried out when the oxygen 
density of inflow exhaust air is high, and the oxygen density of inflow exhaust air fell. A poisoning dissolution means to 
perform poisoning dissolution processing of the aforementioned NOx absorber when it will be necessary to cancel 
poisoning by the oxide of the aforementioned NOx absorber and the aforementioned internal combustion engine is in 
slowdown operational status and idle operational status 

[Claim 2] The aforementioned poisoning dissolution means is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by canceling poisoning of the aforementioned NOx absorber by 
making into theoretical air fuel ratio or a rich air- fuel ratio the air- fuel ratio of the exhaust air which flows into the 
aforementioned NOx absorber. 

[Claim 3] The exhaust emission control device of an internal combustion engine characterized by providing the 
following They are reduction and the NOx catalyst to purify, emitting the nitrogen oxide which was carrying out 
occlusion, when are prepared in the flueway of an internal combustion engine, occlusion of the nitrogen oxide is carried 
out when the oxygen density of inflow exhaust air is high, the oxygen density of inflow exhaust air falls and a reducing 
agent exists. A poisoning dissolution means to control the aforementioned reducing-agent addition means that poisoning 
of the aforementioned NOx catalyst should be canceled when it will be necessary to cancel poisoning by reducing-agent 
addition means to add a reducing agent from the aforementioned NOx catalyst to an upstream flueway, and the oxide of 
the aforementioned NOx catalyst and the aforementioned internal combustion engine is in slowdown operational status 
and idle operational status 

[Claim 4] When the aforementioned internal combustion engine is in slowdown operational status or idle operational 
status under the situation that it is necessary to cancel poisoning by the oxide of the aforementioned NOx catalyst, the 
aforementioned poisoning dissolution means When the aforementioned reducing-agent addition means is controlled so 
that the air-fuel ratio of the exhaust air which flows into the aforementioned NOx catalyst turns into theoretical air fuel 
ratio or a rich air- fuel ratio, and there is no aforementioned internal combustion engine in slowdown operational status 
and idle operational status The exhaust emission control device of the internal combustion engine according to claim 3 
characterized by controlling the aforementioned reducing-agent addition means so that the air- fuel ratio of the exhaust 
air which flows into the aforementioned NOx catalyst turns into a RIN air-fuel ratio. 

[Claim 5] After the aforementioned internal combustion engine continues more than a predetermined time and idle 
operation is carried out during execution of poisoning dissolution processing, when acceleration operation of the 
aforementioned poisoning dissolution means is carried out, it is the exhaust emission control device of the internal 
combustion engine according to claim 4 carried out [ controlling the aforementioned reducing-agent addition means that 
a predetermined period should forbid addition of a reducing agent from the start time of acceleration operation, and ] as 
the feature. 

[Claim 6] The aforementioned poisoning dissolution means is the exhaust emission control device of the internal 
combustion engine according to claim 5 characterized by determining the ****** aforementioned predetermined period 
as the idle operation duration of the aforementioned internal combustion engine. 

[Claim 7] The aforementioned poisoning dissolution means is the exhaust emission control device of the internal 
combustion engine according to claim 4 characterized by controlling the aforementioned reducing-agent addition means 
that addition of a reducing agent should be forbidden if the idle operation duration of the aforementioned internal 
combustion engine exceeds the upper limit set up beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technology which cancels poisoning of the 
exhaust air purification catalyst prepared especially in the exhaust air system of an internal combustion engine about the 
technology which purifies exhaust air of an internal combustion engine. 
[0002] 

[Description of the Prior Art] Generally, in the lean combustion formula internal combustion engine carried in an 
automobile etc., the NOx absorber represented by the occlusion reduction-type NOx catalyst is proposed as technology 
which purifies the nitrogen oxide (NOx) contained in exhaust air of an internal combustion engine. 
[0003] When a NOx absorber has the high oxygen density of inflow exhaust air, the nitrogen oxide (NOx) under 
exhaust air is absorbed, and when the oxygen density of inflow exhaust air falls, the nitrogen oxide (NOx) which was 
being absorbed is emitted. 

[0004] It is the catalyst which returns to nitrogen (N2), emitting the nitrogen oxide (NOx) which was being absorbed, 
when the oxygen density of inflow exhaust air falls and a reducing agent exists, while absorbing the nitrogen oxide 
(NOx) under exhaust air, when such an occlusion reduction-type NOx catalyst that is a kind of a NOx absorber has the 
high oxygen density of inflow exhaust air. 

[0005] When the occlusion reduction-type NOx catalyst had been arranged at the exhaust air system of a lean 
combustion formula internal combustion engine and exhaust air of a RIN air-fuel ratio flows into an occlusion 
reduction-type NOx catalyst When the nitrogen oxide (NOx) under exhaust air is absorbed by the aforementioned 
occlusion reduction-type NOx catalyst and exhaust air of theoretical air fuel ratio or a rich air-fuel ratio flows into the 
aforementioned occlusion reduction-type NOx catalyst The nitrogen oxide (NOx) absorbed by the aforementioned 
occlusion reduction-type NOx catalyst will react with reduction components, such as a hydrocarbon (HC) which it is 
emitted as a nitrogen dioxide (N02), and the emitted nitrogen dioxide (N02) is exhausting, and a carbon monoxide 
(CO), and will be returned to nitrogen (N2). 

[0006] On the other hand, if the sulfur (S) component may be contained in the fuel for an internal combustion engine 
and such fuel burns with an internal combustion engine, the sulfur (S) component in fuel will oxidize and sulfur oxides 
(SOx), such as S02 and S03, will be formed. In order that the aforementioned occlusion reduction-type NOx catalyst 
may absorb the sulfur oxide (SOx) under exhaust air by the same mechanism as nitrogen oxide (NOx), when an 
occlusion reduction-type NOx catalyst is arranged in the flueway of an internal combustion engine, not only nitrogen 
oxide (NOx) but a sulfiir oxide (SOx) will be absorbed by the occlusion reduction-type NOx catalyst. 
[0007] However, the sulfur oxide (SOx) absorbed by the occlusion reduction-type NOx catalyst is easy to be 
accumulated in an occlusion reduction-type NOx catalyst that it is decomposed and is hard to be emitted under the 
conditions which emit and return nitrogen oxide (NOx) from an occlusion reduction-type NOx catalyst in order to form 
a stable barium sulfate (BaS04) with the passage of time. 

[0008] Increase of the SOx accumulated dose within an occlusion reduction-type NOx catalyst generates the so-called 
SOx poisoning from which it becomes difficult for the NOx absorptance of this occlusion reduction-type NOx catalyst 
to decline, and to fully purify the nitrogen oxide (NOx) under exhaust air. 

[0009] As technology which cancels poisoning by the oxide of such an exhaust air purification catalyst, the exhaust 
emission control device of an internal combustion engine which was indicated by JP,8-170558,A is proposed. 
[0010] It tends to aim at the poisoning dissolution of a catalyst, the exhaust emission control device of the internal 
combustion engine indicated by the above-mentioned official report suppressing the increase in the fuel consumption 
accompanying unnecessary cooling of the catalyst by exhaust air, and rich-izing of exhaust air by controlling the air- fuel 
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ratio of the exhaust air which flows into this catalyst from theoretical air fuel ratio to a rich side while heating a catalyst 

at the time of idle operation with few exhaust air flow rates. 

[0011] 

[Problem(s) to be Solved by the Invention] By the way, since the flow rate of the exhaust air discharged by per unit time 
from an internal combustion engine decreases and the flow rate of the exhaust air which flows into a catalyst per unit 
time according to it also decreases when an internal combustion engine is in idle operational status, when the air-fuel 
ratio of exhaust air is made into a rich air- fuel ratio, the amount of the reducing agent which flows into a catalyst per 
unit time decreases. 

[0012] Therefore, in the exhaust emission control device with which poisoning dissolution processing of a catalyst is 
performed like the conventional exhaust emission control device mentioned above only at the time of idle operation, in 
order to cancel poisoning of a catalyst, when idle operation of the internal combustion engine needs to be carried out 
over a long period of time and idle operation of an internal combustion engine is not continued for a long period of time, 
it becomes difficult to fully cancel poisoning of a catalyst. If idle operation of an internal combustion engine is 
continued for a long period of time, it continues on the other hand in the meantime and the air- fuel ratio of exhaust air is 
made into a rich air-fuel ratio, the amount of the reducing agent adhering to the wall surface of an upstream flueway etc. 
may increase from an exhaust air purification catalyst superfluously. 

[0013] If the operational status of an internal combustion engine shifts to acceleration operational status from idle 
operational status after a lot of reducing agents have adhered to the wall surface of a flueway, comparatively a lot of 
reducing agents which had adhered to the flueway wall surface by elevation of exhaust gas pressure may secede from a 
flueway wall surface all at once, and may flow into a catalyst. 

[0014] If a lot of reducing agents which seceded from the flueway wall surface flow into a catalyst, those reducing 
agents may burn rapidly in a catalyst, and a catalyst may deteriorate by overheating, this invention is made in view of 
various problems which were described above, and it aims at offering the technology which can cancel poisoning by the 
oxide of a NOx absorber certainly in the exhaust emission control device with which the NOx absorber has been 
arranged at the exhaust air system of an internal combustion engine, preventing unnecessary degradation of a NOx 
absorber. 
[0015] 

[Means for Solving the Problem] The following meanses were used for this invention in order to solve a technical 
problem which was described above. Namely, the exhaust emission control device of the internal combustion engine 
concerning this invention The NOx absorber which emits the nitrogen oxide which was carrying out occlusion when it 
was prepared in the flueway of an internal combustion engine, occlusion of the nitrogen oxide is carried out when the 
oxygen density of inflow exhaust air is high, and the oxygen density of inflow exhaust air falls, When it will be 
necessary to cancel poisoning by the oxide of the aforementioned NOx absorber and the aforementioned internal 
combustion engine is in slowdown operational status and idle operational status, it is characterized by having a 
poisoning dissolution means to perform ppisoning dissolution processing of the aforementioned NOx absorber. 
[0016] Thus, in the exhaust emission control device of the constituted internal combustion engine, when it will be 
necessary to cancel poisoning by the oxide of a NOx absorber, a poisoning dissolution means will perform poisoning 
dissolution processing of the aforementioned NOx absorber, on condition that the operational status of an internal 
combustion engine is [ that the operational status of an internal combustion engine is in idle operational status or ] in 
slowdown operational status. 

[0017] That is, in the exhaust emission control device of the internal combustion engine concerning this invention, if it 
will be necessary to cancel poisoning by the oxide of a NOx absorber, when the operational status of an internal 
combustion engine is in slowdown operational status, in addition to the time of the operational status of an internal 
combustion engine being in idle operational status, poisoning dissolution processing of a NOx absorber will be 
performed. 

[0018] Consequently, the execution area of poisoning dissolution processing will be expanded and it becomes easy to 
secure the execution time of poisoning processing. In addition, in poisoning dissolution processing, a poisoning 
dissolution means may be made to make the air-fuel ratio of the exhaust air which flows into a NOx absorber theoretical 
air fuel ratio or a rich air-fuel ratio. 

[0019] Next, the exhaust air purification catalyst of the internal combustion engine concerning this invention Emitting 
the nitrogen oxide which was carrying out occlusion, when are prepared in the flueway of an internal combustion 
engine, occlusion of the nitrogen oxide is carried out when the oxygen density of inflow exhaust air is high, the oxygen 
density of inflow exhaust air falls and a reducing agent exists Reduction and the NOx catalyst to purify, When it will be 
necessary to cancel poisoning by reducing-agent addition means to add a reducing agent from the aforementioned NOx 
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catalyst to an upstream flueway, and the oxide of the aforementioned NOx catalyst and the aforementioned internal 
combustion engine is in slowdown operational status and idle operational status You may be made to be characterized 
by having a poisoning dissolution means to control the aforementioned reducing-agent addition means that poisoning of 
the aforementioned NOx catalyst should be canceled. 

[0020] Thus, a poisoning dissolution means will control a reducing-agent addition means by the exhaust emission 
control device of the constituted internal combustion engine that poisoning dissolution processing of the aforementioned 
NOx catalyst should be performed on condition that the operational status of an internal combustion engine is [ that the 
operational status of an internal combustion engine is in idle operational status, or ] in slowdown operational status if it 
will be necessary to cancel poisoning by the oxide of a NOx catalyst. 

[0021] In this case, since in addition to the time of the operational status of an internal combustion engine being in idle 
operational status poisoning dissolution processing of a NOx catalyst is performed when the operational status of an 
internal combustion engine is in slowdown operational status, it becomes easy for the execution area of poisoning 
dissolution processing to be expanded, consequently to secure the execution time of poisoning dissolution processing. 
[0022] in addition, when an internal combustion engine is in slowdown operational status or idle operational status 
under the situation that it is necessary to cancel poisoning by the oxide of a NOx catalyst, a poisoning dissolution means 
When a reducing-agent addition means is controlled so that the air-fuel ratio of the exhaust air which flows into a NOx 
catalyst turns into theoretical air fuel ratio or a rich air-fuel ratio, and there is no internal combustion engine in 
slowdown operational status and idle operational status You may make it control a reducing-agent addition means so 
that the air-ftiel ratio of the exhaust air which flows into a NOx catalyst turns into a RIN air- fuel ratio. 
[0023] This assumes the exhaust air purification catalyst constituted so that a reducing agent might be added from a 
NOx catalyst to an upstream flueway. When it is in the middle of execution of poisoning dissolution processing, the 
operational status of an internal combustion engine shifts to operational status other than idle operation and slowdown 
operational status and execution of poisoning dissolution processing is interrupted It is because the temperature of a 
NOx catalyst may fall instead of this reducing agent evaporating in response to heat from a NOx catalyst in case a 
reducing agent passes a NOx catalyst if a reducing agent is added to the flueway of the NOx catalyst upstream and an 
exhaust air air-ftiel ratio turns into theoretical air fuel ratio or a rich air- fuel ratio. 

[0024] Moreover, when acceleration operation is carried out after the internal combustion engine continued the 
poisoning dissolution means more than the predetermined time during execution of poisoning dissolution processing 
and idle operation was carried out, you may make it a predetermined period control a reducing-agent addition means 
from the start time of acceleration operation that addition of a reducing agent should be forbidden. 
[0025] Here, when an internal combustion engine is in idle operational status, the reducing agent with which there are 
few flow rates of exhaust air and the pressure of exhaust air was added from the reducing-agent addition means to the 
flueway for the low reason tends to adhere to an upstream flueway wall surface etc. from a NOx catalyst. 
[0026] When the idle operational status of an internal combustion engine is continued over a long period of time, a lot 
of reducing agents on an upstream flueway wall surface than a NOx catalyst will adhere. Thus, like [ in case an internal 
combustion engine is in acceleration operational status ], when [ with many flow rates of exhaust air ] exhaust gas 
pressure is high, the reducing agent adhering to the flueway wall surface secedes from a flueway wall surface, and flows 
into a NOx catalyst. 

[0027] Therefore, if acceleration operation is carried out after an internal combustion engine continues more than a 
predetermined time and idle operation is carried out Since a lot of reducing agents which adhered to the flueway wall 
surface at the time of idle operation of an internal combustion engine will secede from a flueway wall surface all at once 
and will flow into a NOx catalyst at the time of acceleration operation of an internal combustion engine, If a reducing 
agent is added from a reducing-agent addition means under such a situation to a flueway, a superfluous reducing agent 
will be supplied to a NOx catalyst, those reducing agents will burn rapidly with a NOx catalyst, and a NOx catalyst will 
be overheated. 

[0028] On the other hand, when acceleration operation is carried out after the internal combustion engine continued 
more than the predetermined time and idle operation was carried out during execution of poisoning dissolution 
processing If addition of a reducing agent is forbidden in a predetermined period from the start time of acceleration 
operation Only the reducing agent which seceded from the flueway wall surface will flow into a NOx catalyst, and the 
reducing agents which were added from the reducing-agent addition means to the flueway in addition to the reducing 
agent which seceded from the flueway wall surface do not flow into a NOx catalyst all at once. Said predetermined 
period may be a fixed value, or may be an adjustable value changed according to the idle operation duration of an 
internal combustion engine. 

[0029] Moreover, if the idle operation duration of an internal combustion engine exceeds the upper limit set up 
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beforehand, you may make it the poisoning dissolution means concerning this invention forbid supply of a reducing 
agent. As a NOx catalyst concerning this invention, an occlusion reduction-type NOx catalyst can be illustrated and a 
sulfur oxide (SOx) can be illustrated as an oxide concerning this invention. 
[0030] 

[Embodiments of the Invention] The concrete embodiment of the exhaust emission control device of the internal 
combustion engine concerning this invention is explained based on a drawing. 

[0031] Drawing 1 is drawing showing the outline composition of the internal combustion engine which applies the 
exhaust emission control device concerning this invention, and its pumping system. The internal combustion engine 1 
shown in drawing 1 is a Diesel engine for a vehicles drive, and the inhalation-of-air branch pipe 2 and the exhaust air 
branch pipe 3 are connected to this internal combustion engine 1 . 

[0032] The aforementioned inhalation-of-air branch pipe 2 is connected with an inlet pipe 4, and this inlet pipe 4 is 
connected with the air intake duct through the air cleaner box which is not illustrated upstream. The inhalation-of-air 
throttle valve 5 which adjusts the flow rate of the inhalation of air which flows this inlet pipe 4 in the middle of the 
aforementioned inlet pipe 4 is arranged. 

[0033] On the other hand, the aforementioned exhaust air branch pipe 3 is connected with an exhaust pipe 6, and this 
exhaust pipe 6 is connected with the muffler which is not illustrated on a lower stream of a river. The casing 7 which 
held the occlusion reduction-type NOx catalyst as a NOx absorber concerning this invention in the middle of the 
aforementioned exhaust pipe 6 is arranged, and the fuel addition nozzle 8 which adds reducing-agent slack fuel is 
attached from this casing 7 during the exhaust air which flows the inside of this exhaust pipe 6 at the upstream exhaust 
pipe 6. 

[0034] The aforementioned fuel addition nozzle 8 is connected with a fuel pump 10 through a fuel pipe 9, and it is 
possible to inject the fuel breathed out from the fuel pump 10 into the aforementioned exhaust pipe 6. 
[0035] The occlusion reduction-type NOx catalyst 70 held in the aforementioned casing 7 An alumina is made into 
support, on this support For example, for example, a potassium (K), sodium (Na), At least one chosen from a lithium 
(Li), alkali metal like caesium (Cs), barium (Ba), an alkaline earth like calcium (calcium), a lanthanum (La), and rare 
earth like an yttrium (Y) Noble metals like platinum (Pt) are supported and constituted. 

[0036] The air- fuel ratio of the exhaust air which flows into the occlusion reduction-type NOx catalyst 70 the ratio of 
the inhalation-of-air path of an internal combustion engine 1 , the air supplied in the upstream flueway from the 
occlusion reduction-type NOx catalyst 70, and fuel (hydrocarbon (HC)) here As for the occlusion reduction-type NOx 
catalyst 70, [ (which it is hereafter called for short an exhaust air air-fuel ratio) ] An exhaust air air-fuel ratio turns into a 
RIN air-fuel ratio, when the oxygen density under exhaust air is high The nitrogen oxide (NOx) under exhaust air is 
absorbed, and when an exhaust air air-fuel ratio turns into theoretical air fuel ratio or a rich air-fuel ratio and the oxygen 
density under exhaust air falls, the NOx absorption/emission action which emits the nitrogen oxide (NOx) which was 
being absorbed is performed. 

[0037] It is thought that the NOx absorption/emission action of the occlusion reduction-type NOx catalyst 70 is 
performed by the mechanism as about shown in drawing 2 . Although this mechanism is hereafter explained taking the 
case of the case where platinum (Pt) and barium (Ba) are made to support, on the support which consists of an alumina, 
it becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth. 
[0038] First, if an exhaust air air- fuel ratio turns into a RIN air- fuel ratio and the oxygen density under exhaust air 
becomes high, as shown in dra win g 2 (A), the oxygen under exhaust air (02) will adhere on the surface of platinum (Pt) 
in the form of 02- or 02-. the nitrogen monoxide (NO) contained during exhaust air on the other hand - the front-face 
top of platinum (Pt) - 02- or 02- reacting - a nitrogen dioxide (N02) . (2 NO+02 ->2N02) 

[0039] Subsequently, some nitrogen dioxides (N02) are diffused in the occlusion reduction-type NOx catalyst 70 in the 
form of a nitrate ion (N03-), being absorbed in the occlusion reduction-type NOx catalyst 70, and combining with a 
barium oxide (BaO) oxidizing on platinum (Pt). 

[0040] Thus, the nitrogen oxide (NOx) under exhaust air will be absorbed by the occlusion reduction-type NOx catalyst 
70. It is continued, unless the NOx absorption of the occlusion reduction-type NOx catalyst 70 has the high oxygen 
density of the exhaust air which flows into this occlusion reduction-type NOx catalyst 70 and the NOx absorptance of 
this occlusion reduction-type NOx catalyst 70 is saturated. 

[0041] On the other hand, since the amount of generation of a nitrogen dioxide (N02) will fall on the front face of 
platinum (Pt) as shown in drawin g 2 (B) if an exhaust air air- fuel ratio turns into theoretical air fuel ratio or a rich air- 
fuel ratio and the oxygen density under exhaust air falls, the nitrate ion (N03-) combined with the barium oxide (BaO) 
serves as a nitrogen dioxide (N02) and a nitrogen monoxide (NO) conversely, and is emitted from the occlusion 
reduction-type NOx catalyst 70. 
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[0042] A part of unburnt fuel component (hydrocarbon (HC)) which exists during exhaust air, and carbon monoxide 
(CO) in that case You react with the oxygen (02- or 02-) on platinum (Pt), and it is made to oxidize, remaining 
hydrocarbons (HC) and carbon monoxides (CO) It reacts with the nitrogen dioxide (N02) and nitrogen monoxide (NO) 
which were emitted from the occlusion reduction-type NOx catalyst 70, and nitrogen (N2) is made to return a nitrogen 
dioxide (N02) and a nitrogen monoxide (NO). 

[0043] That is, the hydrocarbon (HC) and carbon monoxide (CO) under exhaust air react with the oxygen (02- or 02-) 
on platinum (Pt) first, and are made to oxidize. Then, if the hydrocarbon (HC) and the carbon monoxide (CO) remain 
while exhausting, after the oxygen (02- or 02-) on platinum (Pt) is consumed Those hydrocarbons (HC) and carbon 
monoxides (CO) (especially), The active species of the hydrocarbon (HC) in which partial oxidation was carried out by 
oxygen (02- or 02-), and a carbon monoxide (CO) makes nitrogen (N2) return the nitrogen oxide (NOx) discharged 
from the nitrogen oxide (NOx) and internal combustion engine 1 which were emitted from the occlusion reduction-type 
NOx catalyst 70. 

[0044] When an exhaust air air-fuel ratio is a RIN air-fiiel ratio according to the occlusion reduction-type NOx catalyst 
70 which was described above The nitrogen oxide (NOx) under exhaust air is absorbed by the occlusion reduction-type 
NOx catalyst 70, and the nitrogen oxide (NOx) under exhaust air is removed, and when an exhaust air air- fuel ratio is 
theoretical air fuel ratio or a rich air- fuel ratio While being returned to nitrogen (N2), the nitrogen oxide (NOx) absorbed 
by the occlusion reduction-type NOx catalyst 70 being emitted from this occlusion reduction-type NOx catalyst 70 The 
nitrogen oxide (NOx) discharged from the internal combustion engine 1 will also be returned to nitrogen (N2) etc. in the 
occlusion reduction-type NOx catalyst 70. 

[0045] Thus, the electronic control unit (Electronic Control UnifcECU) 1 1 for controlling the operational status of this 
internal combustion engine 1 is put side by side in the constituted internal combustion engine 1. This ECU1 1 consists of 
CPU, ROM, RAM and Backup RAM which were mutually connected by the bidirectional bus, input port, or an output 
port. 

[0046] An angle predetermined in the crankshaft which an internal combustion engine 1 does not illustrate in the above 
ECU 1 1 The crank position sensor 12 which outputs a pulse signal whenever it rotates, (For example, 10 degrees) It 
adds to the various sensors of the accelerator position-sensor 14 grade which outputs the electrical signal corresponding 
to the control input of the accelerator pedal 13 prepared in the vehicle interior of a room. The fuel addition nozzle 8 is 
able to connect electrically and to control the fiael addition nozzle 8 by making the output signal of said crank position 
sensor 12 or accelerator position- sensor 14 grade into a parameter. 

[0047] For example, in a Diesel engine like an internal combustion engine 1, since lean combustion operation is carried 
out in most operating range, it is assumed that the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction-type NOx catalyst 70 also turns into a RIN air-fuel ratio in most operating range, a NOx discharge operation 
stops meeting the deadline to the NOx absorption of the occlusion reduction-type NOx catalyst 70, and the NOx 
absorptance of the occlusion reduction-type NOx catalyst 70 is saturated. 

[0048] On the other hand, in the occlusion reduction-type NOx catalyst 70, discharge and reduction of nitrogen oxide 
(NOx) are made to be performed by performing the so-called rich spike control which controls the reducing-agent 
addition nozzle 8 that ECU1 1 should make the air-fuel ratio of the exhaust air which flows into the occlusion reduction- 
type NOx catalyst 70 theoretical air fuel ratio or a rich air-fuel ratio a comparatively short period at a spike target (short 
time) when lean combustion operation of the internal combustion engine 1 is carried out in short period. 
[0049] On the other hand, if the sulfur (S) component may be contained in the fuel for an internal combustion engine 1 
and such fuel burns, the sulfur (S) component in fuel will oxidize and sulfur oxides (SOx), such as S02 and S03, will 
be generated. 

[0050] When a sulfur oxide (SOx) which was described above flows into the occlusion reduction-type NOx catalyst 70 
with exhaust air, the occlusion reduction-type NOx catalyst 70 will absorb a sulfur oxide (SOx) by the same mechanism 
as nitrogen oxide (NOx). 

[0051] That is, since oxygen (02) has adhered to the front face of the platinum (Pt) of the occlusion reduction-type NOx 
catalyst 70 in the form of 02- or 02- as the explanation of a NOx absorption mentioned above described when the air- 
fuel ratio of the exhaust air which flows into the occlusion reduction-type NOx catalyst 70 is a RIN air- fuel ratio, the 
sulfur oxide (SOx) under exhaust air (for example, S02) oxidizes on the front face of platinum (Pt), and serves as S03. 
[0052] Then, S03 is absorbed in the occlusion reduction-type NOx catalyst 70, combines with a barium oxide (BaO), 
oxidizing further on the surface of platinum (Pt), is diffused in the occlusion reduction-type NOx catalyst 70 in the form 
of a sulfate ion (S042-), and generates a barium sulfate (BaS04). 

[0053] By the way, the above-mentioned barium sulfate (BaS04) will remain in the occlusion reduction-type NOx 
catalyst 70, without it being stable and decomposing, and being decomposed even if the air-fuel ratio Q f ****** and 
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inflow exhaust air is made into a rich air-fuel ratio. Therefore, when the amount of generation of the barium sulfate 
(BaS04) in the occlusion reduction-type NOx catalyst 70 increases in connection with the passage of time, the so-called 
SOx poisoning to which the amount of the barium oxide (BaO) which can participate in absorption of the occlusion 
reduction-type NOx catalyst 70 decreases, with the NOx absorptance of the occlusion reduction-type NOx catalyst 70 
falls will occur. 

[0054] Then, in the exhaust emission control device of the internal combustion engine concerning the gestalt of this 
operation, ECU1 1 was made to perform poisoning dissolution processing that a sulfur oxide (SOx) should be made to 
emit from the occlusion reduction-type NOx catalyst 70, when the amount of sulfur oxides (SOx) absorbed by the 
occlusion reduction-type NOx catalyst 70 by making the operation history of an internal combustion engine 1 etc. into a 
parameter was presumed and the estimate reached the predetermined upper limit. 

[0055] It is thought that the method of making an exhaust air air-fuel ratio theoretical air fuel ratio or a rich air- fuel ratio 
is effective after carrying out the temperature up of the catalyst floor temperature of the occlusion reduction-type NOx 
catalyst 70 to a temperature region (for example, 600-650 degrees C) higher than the case where NOx discharge / 
reduction operation is performed, as a method of canceling SOx poisoning of the occlusion reduction-type NOx catalyst 
70. 

[0056] According to such a method, the barium sulfate (BaS04) by which occlusion was carried out to the occlusion 
reduction-type NOx catalyst 70 is decomposed, and it is set to S03, and is made to return further by the hydrocarbon 
(HC) and carbon monoxide (CO) which S03 is exhausting, and it is set to S02 and will be emitted. 
[0057] Hereafter, poisoning dissolution processing is explained concretely. 

<the gestalt 1 of operation> - the SOx poisoning dissolution processing concerning the gestalt of the 1st operation is 
explained first 

[0058] SOx poisoning dissolution processing concerning the gestalt of this operation is performed when an internal 
combustion engine 1 is in idle operational status or slowdown operational status. Since an exhaust air flow rate 
decreases when an internal combustion engine 1 is in idle operational status, and when an internal combustion engine 1 
is in slowdown operational status, even if the injection quantity of the fuel addition nozzle 8 is lessened comparatively, 
it becomes possible to make an exhaust air air-fiiel ratio into theoretical air fuel ratio or a rich air-fuel ratio. 
[0059] If the opening of the inhalation-of-air throttle valve 5 is extracted in that case, in order that the amount of 
inhalation of air of an internal combustion engine 1 may decrease and an exhaust air flow rate may decrease further 
according to it, even if the injection quantity of the fuel addition nozzle 8 is lessened further, it becomes possible to 
make an exhaust air air-fuel ratio into theoretical air fuel ratio or a rich air-fuel ratio. 

[0060] Hereafter, the SOx poisoning dissolution processing in the gestalt of this operation is explained along with the 
flow chart of drawing. 3 . The flow chart shown in drawing 3 is a flow chart which shows a SOx poisoning dissolution 
manipulation routine, and the aforementioned SOx poisoning dissolution manipulation routine is a routine repeatedly 
performed by ECU1 1 for every (for example, whenever [ to which the crank position sensor 12 outputs a pulse signal ]) 
predetermined time. 

[0061] <Step 101 > At Step 101, ECU1 1 presumes first the amount of sulfur oxides (SOx) absorbed by the occlusion 
reduction-type NOx catalyst 70. The amount of sulfur oxides (SOx) by which occlusion is carried out to the occlusion 
reduction-type NOx catalyst 70 per unit time as a method of presuming the absorbed dose of a sulfur oxide (SOx), by 
making an engine rotational frequency and the output signal value (accelerator opening) of the accelerator position 
sensor 14 into a parameter can be computed, and the method of presuming the sulfur oxide (SOx) absorbed dose of the 
occlusion reduction-type NOx catalyst 70 can be illustrated by accumulating it. 

[0062] In that case, it asks for the relation between an engine rotational frequency, accelerator opening, and the SOx 
absorbed dose experimentally beforehand, and may map-be made toize those relations beforehand. 
At <Step 102> step 102, ECU1 1 distinguishes whether the sulfur oxide (SOx) absorbed dose computed in the 
aforementioned step 101 is more than a predetermined upper limit. If it judges that the sulfur oxide (SOx) absorbed dose 
is under a predetermined upper limit in that case, ECU1 1 will once end execution of this routine. On the other hand, 
when it judges that the sulftir oxide (SOx) absorbed dose is more than a predetermined upper limit, ECU1 1 will progress 
to Step 103. 

[0063] At <Step 103> step 103, ECU1 1 judges whether an internal combustion engine 1 is in slowdown operational 
status. As a method of judging the slowdown operational status of an internal combustion engine 1, the method of 
judging it as that the control input of the brake pedal which is not illustrated is not "0" and an internal combustion 
engine 1 being in slowdown operational status, when the conditions of ** are satisfied that accelerator opening is "zero" 
and that rolling-stock-run speed is not "0" or can be illustrated. 

[0064] When judged with there being no internal combustion engine 1 in slowdown operational status in this step 103, 
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ECU1 1 progresses to Step 104. On the other hand, when judged with an internal combustion engine 1 being in 
slowdown operational status in Step 103, ECU1 1 progresses to Step 105. 

[0065] At <Step 104> step 104, ECU1 1 judges whether an internal combustion engine 1 is in idle operational status. Or 
the engine rotational frequency whose accelerator opening is "0" is below a predetermined rotational frequency as a 
method of judging the idle operational status of an internal combustion engine 1, when the conditions of** that rolling- 
stock-run speed is "0" are satisfied, the method of judging it as an internal combustion engine 1 being in idle operational 
status can be illustrated. 

[0066] When judged with there being no operational status of an internal combustion engine 1 in idle operational status 
in this step 104, ECU1 1 once ends execution of this routine. On the other hand, when judged with the operational status 
of an internal combustion engine 1 being in idle operational status in Step 104, ECU1 1 progresses to Step 105. 
[0067] At <Step 105> step 105, ECU1 1 performs poisoning dissolution processing that SOx poisoning of the occlusion 
reduction-type NOx catalyst 70 should be recovered. It makes a sulfur oxide (SOx) emit from the occlusion reduction- 
type NOx catalyst 70 in poisoning dissolution processing by making a reducing agent add for example, into an exhaust 
pipe 6 from the reducing-agent injection nozzle 8, ECU1 1 making the air-fuel ratio of the exhaust air which flows into 
the occlusion reduction-type NOx catalyst 70 theoretical air fuel ratio or a rich air-fuel ratio, with raising the floor 
tempereture of the occlusion reduction-type NOx catalyst 70. 

[0068] Thus, when ECU1 1 performs the above-mentioned poisoning dissolution manipulation routine, the poisoning 
dissolution means concerning this invention will be realized. Therefore, since according to the exhaust emission control 
device of the internal combustion engine concerning the form of this operation poisoning dissolution processing will be 
performed when an internal combustion engine 1 is in idle operational status, in addition when an internal combustion 
engine 1 is in slowdown operational status, only when an internal combustion engine 1 is in idle operational status, as 
compared with the case where SOx poisoning dissolution processing is performed, it becomes possible to fully secure 
the execution time of SOx poisoning dissolution processing. 

[0069] The SOx poisoning dissolution processing concerning the <form 2 of operation>, next the form of the 2nd 
operation is described. In the SOx poisoning dissolution processing concerning the form of this operation, if the 
operational status of the internal combustion engine 1 under execution of SOx poisoning dissolution processing is 
supervised and the operational status of an internal combustion engine 1 shifts to acceleration operational status from 
idle operational status during execution of SOx poisoning dissolution processing, the fuel addition by the fuel addition 
nozzle 8 will be forbidden. 

[0070] Not the all reach to the occlusion reduction-type NOx catalyst 70, and from the occlusion reduction-type NOx 
catalyst 70, the fuel added into the exhaust pipe 6 from the fuel addition nozzle 8 when an internal combustion engine 1 
was in idle operational status will adhere to the wall surface of the upstream exhaust pipe 6 etc., and will pile up. 
[0071] If the idle operational status of an internal combustion engine 1 is continued over a long period of time during 
execution of SOx poisoning dissolution processing, the fuel quantity which piles up in the upstream exhaust pipe 6 will 
increase from the occlusion reduction-type NOx catalyst 70. If the operational status of an internal combustion engine 1 
shifts to acceleration operational status from idle operational status under such a situation, from the occlusion reduction- 
type NOx catalyst 70, a lot of fuel which was piling up in the upstream exhaust pipe 6 may flow into the occlusion 
reduction-type NOx catalyst 70 all at once, and those fuel may burn rapidly in the occlusion reduction-type NOx 
catalyst 70. 

[0072] Thus, with the heat generated in case fuel will burn, if a lot of fuel burns rapidly in the occlusion reduction-type 
NOx catalyst 70, the occlusion reduction-type NOx catalyst 70 is overheated, and the occlusion reduction-type NOx 
catalyst 70 may heat-deteriorate. 

[0073] On the other hand, in the SOx poisoning dissolution processing concerning the form of this operation, when 
ECU1 1 supervised the duration of idle operation and the duration became more than the predetermined time, the fuel 
addition from the fuel addition nozzle 8 to into an exhaust pipe 6 was forbidden. 

[0074] Furthermore, in the SOx poisoning dissolution processing concerning the form of this operation, after the 
internal combustion engine 1 continued more than the predetermined time and idle operation was carried out, when it 
was continued to acceleration operational status, the predetermined period prevented the fuel addition from the fuel 
addition nozzle 8 to into an exhaust pipe 6 from the time of acceleration operation being started. 
[0075] In addition, the above-mentioned predetermined period may be a fixed value set up beforehand, or may be an 
adjustable value changed according to the duration of idle operational status. Hereafter, the SOx poisoning dissolution 
processing in the form of this operation is explained along with the flow chart of drawing 4 . 

[0076] The flow chart shown in drawing 4 is a flow chart which shows SOx poisoning dissolution processing executive 
routine, and the aforementioned SOx poisoning dissolution processing executive routine is a routine repeatedly 
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performed by ECU1 1 for every (for example, whenever [ to which the crank position sensor 12 outputs a pulse signal ]) 
predetermined time. 

[0077] At <Step 20 1> step 201, ECU1 1 distinguishes whether SOx poisoning dissolution processing is performing. 
[0078] When judged with SOx poisoning dissolution processing not performing [ be / it ] in this step 201, ECU1 1 once 
ends execution of this routine. On the other hand, when judged with SOx poisoning dissolution processing performing 
in Step 201 , ECU1 1 progresses to Step 202. 

[0079] a ****** [ that the duration of idle operational status of ECU 1 1 is under a predetermined time at <Step 202> 
step 202 ] -- or it distinguishes whether the elapsed time from the time of shifting to acceleration operational status is 
longer than a predetermined time from idle operational status 

[0080] Or the duration of idle operational status was under a predetermined time in this step 202, when it judges with 
the elapsed time from the time of shifting to acceleration operational status from idle operational status being longer 
than a predetermined time, ECU1 1 once ends execution of this routine. 

[008 1 ] On the other hand, when judged with the duration of idle operational status being more than a predetermined 
time in Step 202, and the elapsed time from the time of shifting to acceleration operational status from idle operational 
status being below a predetermined time, ECU1 1 progresses to Step 203. 

[0082] At <Step 203> step 203, ECU1 1 forbids the fuel addition from the fuel addition nozzle 8 to into an exhaust pipe 
6. • ' 

[0083] The fuel which piled up in the exhaust pipe 6 at the time of idle operation when according to the form of the 
operation described above it shifted to acceleration operation after the internal combustion engine 1 continued more 
than the predetermined time and idle operation was carried out during execution of SOx poisoning dissolution 
processing, Since it is lost that the fuel added from the fuel addition nozzle 8 flows into the occlusion reduction-type 
NOx catalyst 70 all at once, in the occlusion reduction-type NOx catalyst 70, superfluous fuel will not burn rapidly, with 
degradation by overheating of the occlusion reduction-type NOx catalyst 70 will be prevented. 
[0084] 

[Effect of the Invention] In the exhaust emission control device of the internal combustion engine concerning this 
invention, since poisoning dissolution processing will be performed in addition to the time of an internal combustion 
engine being in idle operational status when an internal combustion engine is in slowdown operational status if it will be 
necessary to cancel poisoning by the oxide of a NOx absorber or a NOx catalyst, it becomes easy for the execution area 
of poisoning dissolution processing to be expanded, with to fully secure the execution time of poisoning dissolution 
processing. 

[0085] Consequently, it becomes possible to cancel poisoning by the oxide of a NOx absorber or a NOx catalyst for a 
short period of time. Moreover, since according to the exhaust emission control device of the internal combustion 
engine concerning this invention poisoning dissolution processing is performed like [ when being in slowdown 
operational status ] when there are comparatively few flow rates of exhaust air when an internal combustion engine is in 
idle operational status and even if it is necessary to make the air-fuel ratio of exhaust air into theoretical air fuel ratio or 
a rich air- fuel ratio in poisoning dissolution processing, it becomes possible to make an exhaust air air- fuel ratio into 
theoretical air fuel ratio or a rich air- fuel ratio with comparatively little fuel. 

[0086] Moreover, when the exhaust emission control device of the internal combustion engine concerning this invention 
is equipped with a reducing-agent addition means to add a reducing agent from a NOx catalyst to an upstream flueway 
If it shifts to acceleration operational status after an internal combustion engine continues the idle operational status 
more than a predetermined time under the situation that poisoning dissolution processing is performed, since addition of 
a reducing agent will be forbidden in a predetermined period from the start of acceleration operation, The reducing 
agent which piled up in the flueway at the time of idle operation, and the reducing agents added by the reducing-agent 
addition means to the flueway do not flow into a NOx catalyst all at once. 

[0087] Consequently, it becomes possible to prevent overheating of the NOx catalyst which originated in combustion of 
a reducing agent as superfluous reducing agents did not oxidize all at once in the NOx catalyst (combustion), with to 
suppress the heat deterioration of a NOx catalyst. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Translation done.] 
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